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I ( )
$S_{n}$
$\chi$ $n$ $(n_{1}, n_{2}. \cdots, n\iota)$ ,
$n=n_{1}+n_{2}+\cdots+n\iota,$ $n_{1}\geq n_{2}\geq\cdots\geq n\iota\geq 1$ , 1 1[ $n$




$\bullet$ $G(\subset S_{n}),$ $n\geq 2$ , $\{1, 2, \cdots, n\}$ 2 \Leftrightarrow $\pi$
$\pi=\chi(n)+\chi(n-1,1)$ ( $\chi(n)$ $G$ 1 )
$\bullet$ (Robenius) $G(\subset S_{n}),$ $n\geq 2r$ , $\{1, 2, \cdots, n\}$ 2r- \Rightarrow
$\forall\chi=\mathrm{i}\mathrm{r}\mathrm{r}\mathrm{e}\mathrm{d}\mathrm{u}\mathrm{c}\mathrm{i}\mathrm{b}\mathrm{l}\mathrm{e}$ character of $S_{n}$ with $\dim\chi\leq r,$ $\chi|_{G}$ is irreducible.
[1]
$([1],1961)$
(i) Frobenius $G(\subset S_{n}),$ $n\geq 2r$ , $\chi|c$ is
irreducible $\forall\chi=\mathrm{i}\mathrm{r}\mathrm{r}\mathrm{e}\mathrm{d}\mathrm{u}\mathrm{c}\mathrm{i}\mathrm{b}\mathrm{l}\mathrm{e}$ character of $S_{n}$ with $\mathrm{m}\chi\leq r\Rightarrow G$ 2r- o
(ii) $\chi=\chi(n-2,2)$ $\chi=\chi(n-2,1,1)$ $\chi|_{G}$ is $\mathrm{i}\mathrm{r}\mathrm{r}\mathrm{e}\mathrm{d}\mathrm{u}\mathrm{c}\mathrm{i}\mathrm{b}\mathrm{l}\mathrm{e}\Rightarrow G$
(iii) $\chi(n-3,2,1)|_{G}=\mathrm{i}\mathrm{r}\mathrm{r}\mathrm{e}\mathrm{d}\mathrm{u}\mathrm{c}\mathrm{i}\mathrm{b}1\mathrm{e}\Rightarrow G$ \downarrow , $\chi=\chi(n-3,1,1,1)|_{G}$
$\chi=\chi(n-\mathrm{s},\epsilon)|_{G}=\mathrm{i}\mathrm{r}\mathrm{r}\mathrm{e}\mathrm{d}\mathrm{u}\mathrm{c}\mathrm{i}\mathrm{b}1\mathrm{e}\Rightarrow G$ 5-
(i) [1]
$S_{n}$ 2 $G$ $G$
$\text{ _{ }}$ Livingstone-Wagner (Math. Zeit. 1965)
(i) $\mathrm{P}.\mathrm{M}$ . Neumann (Proc. London Math.
Soc., $1974)_{\text{ }}$ J. Saxl (J. Algebra, 1975)
1 $\chi=\mathrm{i}\mathrm{r}\mathrm{r}\mathrm{e}\mathrm{d}\mathrm{u}\mathrm{c}\mathrm{i}\mathrm{b}\mathrm{l}\mathrm{e}$ characters of $S_{n},$ $\chi|_{G}=\mathrm{i}\mathrm{r}\mathrm{r}\mathrm{e}\mathrm{d}\mathrm{u}\mathrm{c}\mathrm{i}\mathrm{b}1\mathrm{e}$ $\chi$ $G$
(J. Saxl (J. Algebra, 1987) ) [1]
115
Frobenius
$O(n)$ ( $n_{1},$ $n_{2},$ $\ldots$ , n $(k_{1}, k_{2}, \cdots, k_{s})$
[ $k_{1}+k_{2}\leq n$ 1 1[
(i) $O(n)$ $\rho_{i}$ $\rho_{i}$ $O(n)$ i-
Harm(i) $\dim\rho:=$
$\dim$ Harm(i) $=(\begin{array}{l}n-1+\dot{\cdot}i\end{array})-(\begin{array}{l}n-1+i-2i-2\end{array})$
(Bannai,1979, J. Comb. Theory (A))
$G\subset O(n),$ $|G|<\infty,$ $n\geq 3,$ $\rho:|G=\mathrm{i}\mathrm{r}\mathrm{r}\mathrm{e}\mathrm{d}\mathrm{u}\mathrm{c}\mathrm{i}\mathrm{b}\mathrm{l}\mathrm{e}$ $\forall i=0,1,$ $\cdots,$ $r\Rightarrow x^{G}=\{x^{g}|g\in G\}\subset S^{n-1}$
is aspherical $t$-design $\forall x\in S^{n-1}$ . ( $S^{n-1}$ $R^{n}$
)
de la Harpe-Pache $\rho:|G=\mathrm{i}\mathrm{r}\mathrm{r}\mathrm{e}\mathrm{d}\mathrm{u}\mathrm{c}\mathrm{i}\mathrm{b}\mathrm{l}\mathrm{e}$ $\forall i=0,1,$ $\cdots,$ $r$
$\rho_{r}|G=\mathrm{i}\mathrm{r}\mathrm{r}\mathrm{e}\mathrm{d}\mathrm{u}\mathrm{c}\mathrm{i}\mathrm{b}\mathrm{l}\mathrm{e}$
(de la Harpe-Pache, to appear in Europ. J. Combinatorics)
( 3 )
$\Omega$ $G$ 3 1 $G_{a}(a\in\Omega)$ $\Omega$
T 3 $(\{a\}, \Delta(a), \Gamma(a))$
[3]
([3], 1966)
$G$ $\Omega$ 3 $(G_{a}, \Delta(a))\cong$ ( $S_{n},$ $n$ letters), $G_{a}$ acts faithfuUy





Noda, Bannai, Enomoto 1970 ) 3
$l$ Moore graphs
,
motivation [ P- and $Q$-polynomial association schemes
3
3




$G=2$-transitive on $\Omega,$ $H=G_{a}$
is transitive on $\Omega-\{a\},$ $H_{b}(b\in\Omega-\{a\})$ has3orbits $\{b\},$ $\Delta(b),$ $\Gamma(b)$ on $\Omega-\{a\}$ .
[4]
([4], 1968)
(i) $\Delta(a)|=1$ $H_{b}$ is regular (i.e., transitive and semi-regular) on $\Gamma(a)$
$G$ $(PSL(2,7)$ 7
$|G|=n(n-1)(n-3),$ $|H|=(n-1)(n-3),$ $|\Omega|=n$ .
sharp permutation group , Jordan
)









$G$ $G=(B, N, N/B\cap N\cong W)$ $A_{n}$ Bruhat
( , $W\cong W(A_{n})\cong[searrow]+1$ ) $G$











” $\mathrm{F}\mathrm{i}\mathrm{n}\mathrm{i}\mathrm{t}\mathrm{e}$ Groups and Finite Geometries” (Cambridge University Press, 1982)
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